Both 'disasters' and 'global health in crisis' research has dramatically grown due to the ever-increasing frequency and magnitude of crises around the world. Large volumes of peer-reviewed literature are not only a testament to the field's value and evolution, but also present an unprecedented outpouring of seemingly unmanageable information across a wide array of crises and disciplines. Disaster medicine, health and humanitarian assistance, global health and public health disaster literature all lie within the disaster and global health in crisis literature spectrum and are increasingly accepted as multidisciplinary and transdisciplinary disciplines. Researchers, policy makers, and practitioners now face a new challenge; that of accessing this expansive literature for decision-making and exploring new areas of research. Individuals are also reaching beyond the peer-reviewed environment to grey literature using search engines like Google Scholar to access policy documents, consensus reports and conference proceedings. What is needed is a method and mechanism with which to search and retrieve relevant articles from this expansive body of literature. This manuscript presents both a framework and workable process for a diverse group of users to navigate the growing peerreviewed and grey disaster and global health in crises literature.
INTRODUCTION
Over the past four decades disaster and global health in crisis research has grown tremendously and this growth is reflected in the rapid increase in peer-reviewed literature. This is partly due to the increasing number and size of disasters. In 2011, there were 332 natural disasters with over 244.7 million victims. 1 According to UNHCR, over 4.3 million people were newly displaced in 2011, mostly due to conflict. 2 The multidisciplinary and transdisciplinary field of practitioners, policy-makers, and researchers, many who are experts in sociology, information sciences, law, economics and ethics, just to name a few, continue to push boundaries and challenge this quickly changing complex space. What results is an ecosystem of health professionals and a growing number of cross-breeding experts that are defining the multidisciplinary and transdisciplinary nature of disaster and global health in crisis fields with their research and writings. 3 The peer-reviewed literature has reflected this change with a massive explosion of information across many journals. The demand to access and use the literature for policymaking, program decisions, and research continues to grow. Whereas the sheer volume and growth of peer-reviewed literature in disasters and global health in crisis can be viewed as a testament to the value and relevance of the field, what results is a deluge of knowledge which for practitioners, policy makers and researchers alike may prove unmanageable to access.
Many disaster and global health in crisis research studies describe searching databases by event types or a specific disaster or crisis. Studies by Kelen and Smith both search the literature to determine which journals frequently publish disaster health and event-specific literature respectively. 4 , 5 A recent study showed that practitioners seek evidence-based information, but view the evidence within the context of "usefulness". 20 This was cited as relevant to specific disaster contexts and health systems research in addition to clinical trials. The
Many disaster and global health in crisis research studies describe searching databases by event types or a specific disaster or crisis. Studies by Kelen and Smith both search the literature to determine which journals frequently publish disaster health and event-specific literature respectively. 4 , 5 A recent study showed that practitioners seek evidence-based information, but view the evidence within the context of "usefulness". 20 This was cited as relevant to specific disaster contexts and health systems research in addition to clinical trials. The environment for users interested in global health and crisis literature. 8 Google Scholar provides added value to users interested in searching multidisciplinary and transdisciplinary topics and accessing the grey literature (e.g., governmental documents, United Nations agency reports, conference proceedings, consensus reports and books.) 10 It has also been described as a search engine that serves as a quick and easy starting point for literature exploration and provides search returns of core documents in that topic domain. 9 These powerful online search engines and databases open doors to accessing thousands of articles. However, there has yet to be an article that creates a 'roadmap' or process for users to approach the peer-reviewed literature from different angles or a definition of disaster and global health in crisis that is equally inclusive.
While a researcher may seek to perform a systematic review of national preparedness plans for emergency vaccination programs, a health practitioner from a non-governmental organization may search the literature for the impact of community-based vaccination programs to help guide their programs. It is known that clinicians often face obstacles when searching the literature, including challenges in determining search order, and filtering and determining the adequacy of a search. 11 It is likely that these diverse stakeholders in the global health and disaster community face similar, if not greater, challenges.
A flexible framework and practical process for navigating disaster and global health in crisis literature is needed. It should be approachable by different stakeholders for different purposes. While academics may search the literature to investigate emerging areas of research, policy makers may seek literature that spans two disciplines to inform legislation. Practitioners may look for evidence-based practices to guide programming or clinical practice. The framework and process should aim to prevent the 'silo-ing of information' and push forward or reconfigure knowledge sharing. This framework falls in line with published literature that promotes interdisciplinary engagement and an "integrative expertise." 3 This manuscript presents a framework, process, and methodology for searching, collating, and navigating the broad base of growing disaster and global health in crises literature with a primary focus on peer-reviewed literature. It presents the rationale for a framework that acts as a roadmap to search disaster and global health in crisis literature. A hierarchical classification scheme of structured clusters and nodes (italics), MeSH terms (brackets), and free text terms (single quotes) creates a taxonomy that is specific to PubMed. Google Scholar is also used to transition from a hierarchical search process to a network search structure that allows for a comparative and complementary approach to searching the literature. Examples of how to use this framework is presented in tabular and matrix format exemplifying the process with which researchers, policy makers and practitioners can navigate a database of thousands of disaster and global crisis articles. Lastly, future opportunities, current challenges, and next steps are discussed for the proposed framework and search process.
METHODOLOGY
Frameworks can provide a plan and strategy for organizing large volumes of information. In this context we include disaster and global health in crisis literature. Within this organized search structure is a taxonomy of layered terms. For global health, disasters and crisis, the taxonomy should reflect health issues, health systems, disaster and crisis event types, and study disciplines that focus on these issues. The proposed goal of this framework is to assist researchers, practitioners, and policy makers to search and explore the literature. In this process one should be enabled to learn more about this interdisciplinary and transdisciplinary field, understand where knowledge gaps exist, and be informed of new frontiers for research, practice, and policymaking. A structured but inclusive and flexible framework is necessary to match the quickly evolving field.
Eight textbooks, two peer-reviewed articles, two disaster manuals, and unpublished documents were reviewed from sources considered reflective of expert knowledge. This method of reviewing and retrieving terms from relevant documents has been performed in other published studies. 12 Terms from tables of contents and glossary of terms from published literature were collected and collated. 13 , 14 , 15 (Table 1 ) When terms or environment for users interested in global health and crisis literature. 8 Google Scholar provides added value to users interested in searching multidisciplinary and transdisciplinary topics and accessing the grey literature (e.g., governmental documents, United Nations agency reports, conference proceedings, consensus reports and books.) 10 It has also been described as a search engine that serves as a quick and easy starting point for literature exploration and provides search returns of core documents in that topic domain. 9 These powerful online search engines and databases open doors to accessing thousands of articles. However, there has yet to be an article that creates a 'roadmap' or process for users to approach the peer-reviewed literature from different angles or a definition of disaster and global health in crisis that is equally inclusive.
Eight textbooks, two peer-reviewed articles, two disaster manuals, and unpublished documents were reviewed from sources considered reflective of expert knowledge. This method of reviewing and retrieving terms from relevant documents has been performed in other published studies. 12 Terms from tables of contents and glossary of terms from published literature were collected and collated. 13 , 14 , 15 (Table 1 ) When terms or 3 PLOS Currents Disasters phrases occurred at least 2-3 times through the curation process the terms were included in the creation of the final 84 search terms. phrases occurred at least 2-3 times through the curation process the terms were included in the creation of the final 84 search terms. phrases occurred at least 2-3 times through the curation process the terms were included in the creation of the final 84 search terms. A total of 143 terms or phrases were curated from documents. Eighty-four terms were selected that occurred in three or more documents and organized into four clusters (Table 2) . When terms were synonymous with PubMed medical subject headings (MeSH), the MeSH term was chosen. The four clusters and nodes were created by the curation process of the authors who reviewed over 200 terms and phrases. A total of 143 terms or phrases were curated from documents. Eighty-four terms were selected that occurred in three or more documents and organized into four clusters (Table 2) . When terms were synonymous with PubMed medical subject headings (MeSH), the MeSH term was chosen. The four clusters and nodes were created by the curation process of the authors who reviewed over 200 terms and phrases. Crossing search terms MeSH and 'free text terms' using Boolean operators were used to filter thousands of articles into a manageable set of return articles. This approach has been shown in a previous study to increase the sensitivity and specificity of search returns. 17 Representing search results in a tabular or matrix format allowed PubMed database users a visually practical format for which they may 1) extract relevant article sets for specific research or educational purposes 2) understand the current state of published research within this specific node and 3) identify gaps in research that could be further explored. In a matrix depicting the number of article returns in a row and column format can visually represent an entire cluster.
RESULTS
The proposed disaster and crises framework for searching the PubMed literature database was used to search Crossing search terms MeSH and 'free text terms' using Boolean operators were used to filter thousands of articles into a manageable set of return articles. This approach has been shown in a previous study to increase the sensitivity and specificity of search returns. 17 Representing search results in a tabular or matrix format allowed PubMed database users a visually practical format for which they may 1) extract relevant article sets for specific research or educational purposes 2) understand the current state of published research within this specific node and 3) identify gaps in research that could be further explored. In a matrix depicting the number of article returns in a row and column format can visually represent an entire cluster.
The proposed disaster and crises framework for searching the PubMed literature database was used to search When applying the proposed framework to the 7,736 articles using the cluster, node, and terms framework articles can be reorganized and further filtered. Searching within a cluster can be achieved using a matrix that crosses terms between nodes. Figure 2 depicts an 11 by 11 matrix of two nodes, general terms and disciplines When applying the proposed framework to the 7,736 articles using the cluster, node, and terms framework articles can be reorganized and further filtered. Searching within a cluster can be achieved using a matrix that crosses terms between nodes. Figure 2 depicts an 11 by 11 matrix of two nodes, general terms and disciplines When applying the proposed framework to the 7,736 articles using the cluster, node, and terms framework articles can be reorganized and further filtered. Searching within a cluster can be achieved using a matrix that crosses terms between nodes. Figure 2 depicts an 11 by 11 matrix of two nodes, general terms and disciplines ( Table 3) The remaining 56 articles were duplicative of the PubMed search process.
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The [disasters] only four articles were returned. When using Google Scholar to search a similar set of terms it also returned articles with the following phrases 'alternate care systems' and the acronym 'ASC' expanding the search return. Applying the same framework to Google Scholar resulted in nine documents, the majority of which were neither archived in PubMed nor identified with PubMed search functions. (Table 4 ) There were two articles that existed in PubMed that were not retrieved by the PubMed search string but retrieved by Google Scholar. Boolean searches through Google Scholar may be better fit for variations in terminology. [disasters] only four articles were returned. When using Google Scholar to search a similar set of terms it also returned articles with the following phrases 'alternate care systems' and the acronym 'ASC' expanding the search return. Applying the same framework to Google Scholar resulted in nine documents, the majority of which were neither archived in PubMed nor identified with PubMed search functions. (Table 4 ) There were two articles that existed in PubMed that were not retrieved by the PubMed search string but retrieved by Google Scholar. Boolean searches through Google Scholar may be better fit for variations in terminology. The multidisciplinary field of disaster and global health in crisis is a rapidly growing field of research and practice. And with this, there has been an explosion of literature creating an unmanageable body of information to search, retrieve and use. The proposed framework incorporates over 84 selected terms organizing them into clusters and nodes. The framework creates a structure with which to search the literature. The matrix and tabular formats enable a feasible process with which to retrieve a set of content-specific literature for review.
Document Title
When search returns yield a small number of articles, expanding the search to Google Scholar can provide added value by searching academic journals beyond PubMed database and also by including the grey literature.
Limitations
The proposed framework and process is not without limitations. The disaster and global health in crisis fields are rapidly changing and the cluster, nodes and terms may change over time. The current framework allows for interchangeable MeSH terms and the addition or replacement of free text terms. In addition, expert panels or additional research methods including the Delphi method or even natural language processing of documents could be employed to improve the selection of search terms and structuring of clusters and nodes. It is also possible for future iterations to include additional clusters and nodes when appropriate. For example, as seen in The framework of clusters, nodes and terms can be applied to other searchable databases with some revisions.
The terms in this framework are based off of existing MeSH terms from the National Library of Medicine database. For other databases such as Psycinfo or EMBASE the terms would need to match those specific searchable keywords or have functions to search free text terms.
Google Scholar provides a complementary approach to searching the literature but can also pose significant limitations if the search methodology is not restricted. 9 This is exemplified in the large search returns for general disaster and global health in crisis terms. While potentially helpful in tracking the total number of articles, it proves unmanageable with respect to accessing and reading the articles for decision-making purposes. The proposed framework and process provides a structured and restricted format for search returns.
In addition exact comparisons between the search engine and PubMed database poses a challenge because the two systems are inherently different in structure and scope. 9 Further investigation is needed to determine the best and most accurate methodology for comparing the two systems for rigorous comparison.
The multidisciplinary field of disaster and global health in crisis is a rapidly growing field of research and practice. And with this, there has been an explosion of literature creating an unmanageable body of information to search, retrieve and use. The proposed framework incorporates over 84 selected terms organizing them into clusters and nodes. The framework creates a structure with which to search the literature. The matrix and tabular formats enable a feasible process with which to retrieve a set of content-specific literature for review.
It is important to recognize that the ability to search a large body of literature using this framework and process does not always ensure that users can access the literature for knowledge, learning, and research. While some journals and grey literature are freely available for download, many peer-review articles are not open access and require institutional or personal subscriptions to access this knowledge-base. This is often a limiting factor for practitioners, some policy makers, and many researchers around the world. While outside the scope of this discussion, it is important to recognize this ongoing limitation and challenge.
CONCLUSIONS
Despite the limitations discussed above, the framework and process to search the peer-reviewed and grey literature can assist a broad array of researchers, practitioners, and policy makers to advance the fields of disaster and global health in crisis. Specifically, researchers can explore the existing body of literature to identify gaps in scholarship and add to the body of literature on key issues within the field. Practitioners will learn from evidence-based research through reviewing content specific literature and improve decision-making and programming during future disasters. Policy makers can better use evidence-based literature to help inform legislation and future policy. And perhaps most importantly, the framework and process will help bring this multidisciplinary and transdisciplinary group closer together by engaging users in reaching toward content and literature among other disciplines, in health and beyond.
